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THE APPLICATION OF MARKET
RESEARCH TECHNIQUES TO
SOCIAL PROBLEMS
Anthony J. Faria

In recent years marketing researchers have begun using a technique known as factor analysis to aid in solving
various marketing problems.1 Some of the various problem
areas to which factor analysis has been applied include the
examination of brand loyalty,2 the determination of media
selection,3 advertising readership 4 and product positioning.5
Factor analysis is a multi-variate statistical technique
that attempts to reduce a large number of variables to a
smaller, more manageable number of factors based on the
interrelationships between the original variables. It is a
means by which the order, regularity and meaning of phenomena can be discovered.
An examination of the studies cited above would clearly
show that factor analysis is a very useful technique to aid the
researcher in clarifying the problem he is studying. Since
factor analysis has proven to be a very useful tool when applied to media selection. brand loyalty, advertising readership, product positioning and related marketing problems, it
would seem natural that this technique could be very helpful in solving other problems.
Today we are witnessing an increasing concern over marketing's social responsibilities. In the past few years many
books" and too many articles to even begin citing ha\'e appeared on this subject. The Journ al of Marke ting even devoted an entire issue to this topic. 7 As a result, it would
seem very logical that marketers should begin to apply what
we have learned about the useful benefits of techniques such
as factor analysis in the study of marketing problems to the
study of social problems.
The Problem Arca
An area of much social concern today is the transportation of people. Concern over the high prices and shortages
of gasoline and concern o\'er pollution have caused us to take
a hard look at the advantages of impro\'ecl mass transportation systems.
However, even before these more recent concerns, there
have been certain groups of people who have been very interested in improved mass transportation services. These
are people who might be described as being mobility handicapped. A mobility handicapped person is any individual
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who has great difficulty, for one reason or another, in getting
from one place to another.
Possessing a certain level of mobility is necessary if we
are to avail ourselves of job, medical and social-recreational
opportunities. For most Americans, these opportunities are
readily available. However. for certain segments of the population, because of a lack of adequate transportation facilities,
these opportunities are not readily accessible.
For example, over Se\·en million families are too poor
to have cars and are without adequate alternative transportation. Such families frequently are far removed from job
opportunities. Not only are the poor isolated from jobs but
also from health services. recreational opportunities, and social contacts outside their neighborhood. Over five million
familiPs with heads over age 65 have no cars. In addition.
the disabled and handicapped are effectively immobilized
in our car-oriented society.

The Study

Groups such as the poor. the elderly and the physically
handicapped represent obvious examples of people with mobility problems. In addition, there are many other people
who, for a variety of reasons. also experience mobility problems.
If we are concerned with improving the transportation
service available to those who most need improved facilities,
we must acquire a better understanding of the mobility handicapped segments of the population. One way of achieving
this goal is through a better understanding of the relationships between the characteristics of the population and mobility.

As a result, a study \vas conducted to examine the relationship betwec>n the socio-economic characteristics of households and household trip making in Lansing and Kalamazoo,
Michigan. The data provided for this study was from two
origin-destination studies conducted by the Michigan Department of State Highways and Transportation.
They involved a 5 percent random sample of househol~s
for Lansing and a 10 percent sample for Kalamazoo. This
resulted in 5155 households in the Lansing sample and 5489
for K alamazoo.
The socio-economic characteristics by which trip-making data were gathered in these two studies are shown ~n
Table 1. All of the characteristics are on a household basis.
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TABLE 1
Household Characteristics
Lansing

Kalamazoo

Auto availability

Auto availability

Jncome

Income

Size

Size

Age
Sex

Age
Sex

Race
Occupation

Race
Occupation

Education

Education

Drivers licenses

Drivers licenses
Value of household
\l1les driven
Length of residence

Interpre tation
l'.:umber of cars at
household
Total household
income
Total persons in
household
Age of household head
Ratio of males to
females
Nationality
Occupation of head
of household
Education of head of
household
Total at household
Cost of home or rent
Estimated miles driven
over past year
Years at present
address

The first two phases of this study involved factor analyzing the trip-making data on the households and using the results of the factor analysis as input into a regression analysis.
It would have been possible to simply analyze each socioeconomic characteristic indi\·idually.
However. this has been done in the past and there are
a number of drawbacks to this approach. For example. this
approach ignores the interrelationships between the socioeconomic characteristics themseh-cs. In addition. this approach ignores the synergistic effects of combinations of characteristics on mobilitv. As a result, in order to o\·crcome
these limitations, factor analysis was used.
Findings

The results of the factor analysis using the principal factors method and the varimax technique for rotation are shown
in Tables 2 and 3. In each of the cities three factors emerged having eigenvalues greater than one. This is the standard
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TABLE 2
Varimax Rotated Factor Matrix for Lansing
Socio-economic
Characte ristics
Auto availability
Income
Household size
Age
Sex
Race
Occupation
Education
Drivers licenses
Note:

1
78*
35

Factors
2
3

Communality

17
73•

-05

64

-04

66

28

11
-16

-45'
92•

29

-11
-08

-07

03

OJ

-03

-08
72•

15

03

-23

-07

58

03

60'

-24

42

78·

20

-13

67

88

Decimal points have been omitted and values have
been rounded to two places.

TABLE 3
Varimax Rotated Factor Matrix for Kalamazoo

=

--

- -=

Socio-economic
Characteristic!>

1

Factors
2

3

Communality

Auto availability
Income
Household size

82•

19

09

41

62·

00

40

- 10

09

18

Age

-03

84·

71

Sex

01
15

-08

-03

Race

-23
.JI

-24

20

15

77•

-02

61

-07

79•

-21

67

27

17

11

28

73•

12

11
63

Occupation
Education
Drivers licenses
Value of household
Males driven
Length of residence
Note:

76'
01

25
-03

72
56

03

03

64

84'

71

Decimal points have been omitted and values have
been rounded to two places.
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criterion used to indicate that a factor is significant. The
eigenvalue of a factor is the sum of the squares of the factor
loadings across all the variables on that factor.
The three factors shown in Tables 2 and 3 represent the
underlying forces that explain the original socio-economic
characteristics from the Lansing and Kalamazoo O-D studies.
The highest loadings on a particular factor (shown by asterisks in Tables 2 and 3) are the best representati\•es of the
newly disco\·ered factors.
A brief examination of Tables 2 and 3 would show that
the three factors that emerged from the Lansing and Kalamazoo data are very similar. For Lansing. number of cars
and number of drivers licenses at the household have the
highest loadings on factor 1. For Kalamazoo, factor 1 has
high loadings on number of cars and miles driven over the
last twelve months.
Household trip making is obviously facilitated by auto
availability and drivers license availability. This makes mobility possible. In the same manner, miles drh•en over the
past twelve months might act as a good measure of the opportunity for mobility for the household. As a result. factor
1 for both cities could be interpreted as a mobility opportunity variable.
Factor 2 for Lansing has high loadings on income, occupation and education. Factor 2 for Kalamazoo also has high
loadings on these three variables and, in addition, exhibits
a high loading on value of the household. These variables
represent some of the traditional socio-economic characteristics used to indicate social class. Therefore, we might interpret this factor to be a social class variable.
The third factor for Lansing has high loadings on number of persons at the household and age of the head of th_e
household. Since the loading on persons is negative, this
means that as the head of the household gets older. the size
of the household declines. Factor 3 for Kalamazoo has high
loadings on age of the head of the household and length of
residence.
The older the head of the household, the longer the family
is likely to have lived at the present residence. Age of th_e
household head, size of family at home and length of residence tell us something about the stage in the life cycle of
the family. Factor 3, as a result, might be interpreted as a
life cycle variable.
The original socio-economic characteristics from the Lansing and Kalamazoo O-D studies have now been reinterpr_eted in terms of three underlying factors. In order to examine
the relationship between these three factors and household
mobility, regression analysis was used.
Household trip making was used as the dependent varia16

ble while the three newly discovered factors were used as
the independent variables. The results of the regression analysis are shown in Table 4.
TABLE 4
Regression Equations for Lansing and Kalamazoo
Depe ndent Variable
Household Trip
Making

y

Independent Variables

R2

City

9.36+4.0?F 1+1 .07Fz-1.08F 3

0.66

Lansing

10.71+3.SSF J +o.97Fz--0.62F 3

0.79

Kalamazoo

Where:

F1
F2
F3

=

Factor 1 (mobility opportunity)
Factor 2 (social class)
Factor 3 (life cycle)

As can be seen from Table 4, the two equations are very
similar. Household trip making is positively correlated with
mobility opportunity, positively correlated but to a lesser
degree with social class and negatively correlated with life
cycle.
Conclusions
The major purpose of this research was to gain a better
insight into the relationship between the socio-economic characteristics of households and household trip making. It is
hoped that this will lead to improved transportation planning in the future-planning that is geared to those who
most need improved transportation facilities.
In order to accomplish this objective, a technique that
has been used successfully in recent years to solve marketing problems was applied to this area of social concern. The
results of the factor analysis were very interesting.
Three factors interpreted as mobility opportunity. social
class and life cycle emerged in both cities. When these factors were used as the independent variables in a regression
analysis it was found that household trip making is positively correlated with mobilitv opportunity, positively associated
but to a lesser degree with social class and negatively associated with life cycle.
This provides a clearer insight into the relationships between household characteristics and household trip making.
This should help to improve future transportation planning
and future transportation research.
In addition, it is hoped that the results of this study will
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encourage marketing researchers to start applying techniques that have been used successfully to solve marketing
problems to solving problems of social concern.
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